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(54) ILLUMINATING DEVICE 

(57)Abstract: 

PURPOSE: To effectively make a reflected light beam 
exit by a prism and to improve all the efficiency in an 
illuminating device using a transparent plate aiming at 
light guide by utilizing a prism sheet 
CONSTITUTION: The prism sheet 7 is arranged on 
the light exiting surface side of the transparent palte 
1 and a light reflecting sheet 9 having prism structure 
is arranged on an opposite side to the light exiting 
surface of the plate 1. The light beam reflected on the 
prism surface of the prism sheet 7 is reflected on the 
prism surface of the sheet 9 at a lower angle against 
the light exiting surface, and then allowed to exit from 
the sheet 7. 




[Claim] 

[Claim 1] In the lighting system which has arranged in piles the transparent 
plate with which the diffusion layer of an opalescence system was 
established, the light source which carried out contiguity arrangement at the 
end face of this transparent plate, and the transparent sheet which formed 
fine prism structure in the front face continuously at the Idemitsu side of 
this transparent plate The lighting system characterized by having arranged 
in piles the reflective sheet which had the white or the mirror plane which 
formed fine prism structure in the front face continuously in the field which 
counters the Idemitsu side of the aforementioned transparent plate. 
[Claim 21 The lighting system of the claim 1 publication to which the vertical 
angle of the prism structure formed in the aforementioned reflective sheet is 
characterized by being 160 degrees from 120 degrees. 
[Detailed description] 
[0001] 

[Field of the Invention] this invention relates to a thin lighting system. 
[0002] Still in detail, it consists of the cylindrical light source and a light 
guide system, and is related with the lighting system used as back lights, 
such as the liquid-crystal-display field 
[0003] 

[Prior art] Conventionally, the lighting system which has the sheet (following 
prism sheet) in which prism structure was formed on the transparent plate 
and front face for a light guide was the configuration which is shown in 
Provisional Publication No. 63-318003 and the publication number 3-69184. 
[0004] 

[Object of the Invention] However, since such a conventional lighting system 
changed [ of the Idemitsu side ] the flux of light with a large angle in the 
orientation of a normal from a normal in general, although it could raise 
apparent brightness by optical operation of a prism sheet, since it was 
reflected in respect of prism and the flux of light of the orientation of a 
normal was returned to a transparent plate, it had the trouble where 
luminous efficacy was lowered as a result. 

[0005] in order that [ then, ] this invention may solve such a conventional 
trouble - easy structure ~ the former high - it aims at offering a 
brightness fighting system 
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[0006] 

[The means for solving a technical problem] In order to solve the 
aforementioned technical probrem, the lighting system of this invention In 
the lighting system which has arranged in piles the transparent plate with 
which the diffusion layer of an opalescence system was established, the light 
source which carried out contiguity arrangement at the end face of this 
transparent plate, and the transparent sheet which formed fine prism 
structure in the front face continuously at the Idemitsu side of this 
transparent plate It is characterized by having arranged in piles the 
reflective sheet which had the white or the mirror plane which formed fine 
prism structure in the front face continuously in the field which counters the 
Idemitsu side of the aforementioned transparent plate. 
[0007] Moreover, the vertical angle of the prism structure formed in the 
aforementioned reflective sheet is characterized by being 160 degrees from 
120 degrees. 
[0008] 

[Example] The example of this design is explained below based on a drawing, 
the transparent plate in which the transparent plate 1 has fixed thickness by 
******** in drawing 1 and drawing 2 - it is - at least - the Idemitsu side 2 
and the anti-Idemitsu side 3 - all fields are desirably constituted by the 
mirror plane (smooth side) As quality of the material of the transparent plate 
1, if it is a transparent material with a refractive index larger than air, there 
are few optical absorptions, anything, although it is good, especially 1.41 or 
more refractive indexes are desirable, and acrylic resin, an amorphous 
polyolefine system resin, polycarbonate resin, polystyrene resin, glass, etc. 
are used. When a refractive index is 1.41 or more, a critical angle becomes 45 
or less degrees, and all the beams of light that carried out incidence to the 
transparent plate 1 can carry out total reflection by the mirror plane which 
makes an end face 4 and ******. 

[0009] The diffusion system 5 is formed in the anti-Idemitsu side 3 of the 
transparent plate 1 by printing or configuration addition. On the anti- 
Idemitsu side 3, the diffusion system 5 is formed the shape of a thin line, and 
in the shape of a half tone dot, and has a fixed distribution to the mirror- 
plane section. The beam of light which carried out incidence from the end 
face 4 of the transparent plate 1 carries out total reflection of this by the 
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mirror-plane section of the Idemitsu side 2 and the anti-Idemitsu side 3 
which makes an end face 4 and ******, the diffusion system 5 is reached by a 
certain probability to progressing the inside of the transparent plate 1 in the 
distance more from an end face 4, and a part is because it is more nearly 
required than the Idemitsu side 2 to act as Idemitsu. 

[0010] It is based on the probability to which a beam of light still remains in 
the transparent plate 1 according to the effect of total reflection although 
contribution has [ as opposed to / the Idemitsu side 2 and the anti-Idemitsu 
side 3 / since the transparent plate 1 of the thing with desirable all the fields 
that constitute the transparent plate 1 being mirror planes is tabular / as for 
other fields ] little area for a parvus reason becoming large, and the Idemitsu 
luminous efficacy increasing as a result. For example, since a critical angle is 
about 42 degrees when the acrylic resin plate of ******** i s used as a 
transparent plate 1, unless the diffusion system 5 is reached, from other 
than the end face of the opposite side of an end face 4, it will not act as 
Idemitsu of the beam of light which carried out incidence from the end face 4. 
[0011] Contiguity arrangement of the light source 6 is carried out at the end 
face 4 of the transparent plate 1. A fluorescence spool is used as light source 
6. Although an incandescent lamp, the light emitting diode arranged by the 
line, the fight introduced by the optical fiber are good anything as light 
source, the fluorescence spool is suitable with conditions, such as luminous 
efficiency, a color, and handling. The light source 6 is arranged at a perimeter 
by the whole surface of the end face 4 of the transparent plate 1 or the second 
page or more, and the maximum, and the beam of fight from the light source 

6 is led to the transparent plate 1. 

[0012] To the Idemitsu side 2 side of the transparent plate 1, the prism sheet 

7 is arranged in piles, and the light-reflex sheet 9 is arranged to the anti- 
Idemitsu side 3 side. The prism sheet 7 and the light-reflex sheet 9 are 
arranged through few air spaces to the transparent plate 1, and this air 
space is required because of the total reflection by the critical angle 
mentioned above, the beam of fight which acted as Idemitsu of the prism 
sheet 7 from the Idemitsu side 2 - the Idemitsu side 2 - ** - it has the 
operation refracted in the orientation over which it was distributed mostly 
perpendicularly 

[0013] After diffusing the light-reflex sheet 9 by the diffusion system 5, it 
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carries out the work which returns further the beam of light which reflected 
in respect of [ 2 ] Idemitsu and passed through the anti-Idemitsu side 3, the 
beam of light which reflected with the prism sheet 7 and passed the 
transparent plate 1 to the prism sheet 7 side. 

[0014] Moreover, as the light source 6 is covered, the reflective sheet 10 is 
arranged. The reflective sheet 10 carries out the work which leads the beam 
of light from the light source 6 to an end face 4, and a plastics sheet, mold 
goods, etc. which deposited white or silver, aluminum, etc. on the front face 
are used. 

[0015] Polycarbonate resin, acrylic resin, etc. are used for the prism sheet 7, 
and one side is making ****** and the continuous prism structure whose 
vertical angle of the whole surface is already 100 degrees from 80 degrees in 
general. The flat-surface side of the prism sheet 7 is turned to the Idemitsu 
side 2 of the transparent plate 1, and is arranged, the beam of light which 
ON light of the beam of light which came out from the Idemitsu side 2 by this 
was carried out from the flat-surface side of the prism sheet 7, and it was 
refracted from the prism side at the higher angle to the Idemitsu side 2, 
namely, acted as Idemitsu - the Idemitsu side 2 -- ** - it has the operation 
refracted in the orientation over which it was distributed mostly 
perpendicularly The brightness when seeing from a transverse plane 
according to the effect of this prism sheet 7 compared with the time of not 
using a prism sheet can be raised from 20% about 50%. 
[0016] Plastics sheets, such as a polyethylene-terephthalate resin which 
colored the light-reflex sheet 9 white, or deposited silver, aluminum, etc. on 
the front face, mold goods, etc. are used, and one side is making ****** and 
the continuous prism structure whose vertical angle of the whole surface is 
already 170 degrees from 100 degrees. The prism side side of the light-reflex 
, sheet 9 is turned to the anti-Idemitsu side 3 of the transparent plate 1, and is 
arranged. 

[0017] Although acted as Idemitsu of the prism sheet 7 from the prism side 
side of the prism sheet 7 at a higher angle with a low angle to the light which 
carried out incidence to the flat-surface side of the beam of light 7 which 
acted as Idemitsu at the low angle to the Idemitsu side 2 as above-mentioned, 
i.e., a prism sheet, the beam of light which carried out incidence in the high 
angle will return in the orientation which total reflection is carried out twice 
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in the prism side of the prism sheet 7, and carried out incidence again. When 
the vertical angle of the prism side of the prism sheet 7 is 90 degrees, the 
angle to the Idemitsu side 2 will not be carried out about 80 degrees or more 
by polycarbonate resin, and it will not act to a prism side side as Idemitsu 
above about 84 degrees by acrylic resin, but it will return to the transparent 
plate 1 side. This reaches to 20% from 10% of the beam of light which acts as 
Idemitsu from the Idemitsu side 2 of the transparent plate 1. 
[0018] The beam of light reflected according to the prism side of the prism 
sheet 7 passes the transparent plate 1 in general, and reaches the light- 
reflex sheet 9. When the reflector of the light-reflex sheet 9 does not have an 
angle to the anti-Idemitsu side 3 at this time, in the prism sheet 7, it will be 
reflected again, and many of beams of light reflected in the light-reflex sheet 
9 have much futility. More here than a prism side, if the reflector of the 
light-reflex sheet 9 has an angle to the anti-Idemitsu side 3, ON light of the 
reflected ray by the light-reflex sheet 9 can be carried out to the prism sheet 
7 at a low angle, and it can act as Idemitsu. 

[0019] Since the beam of light reflected with the prism sheet 7 is less than 10 
degrees to the orientation of a normal of the Idemitsu side 2 at this time, the 
vertical angle of the prism structure of the light-reflex sheet 9 is efficient 
when it is 160 or less degrees. Moreover, if it is 120 or less degrees, in order 
for most most [ parts or ] reflected in respect of the prism of the light-reflex 
sheet 9 to hit the field where the prism side reflected primarily counters, 
luminous efficacy falls. Therefore, it is experimentally desirable that a 
vertical angle is in the domain of 120 to 160 degrees from the viewpoint from 
the goodness of luminous efficacy although elevation of transverse-plane 
brightness is seen in 170 degrees from 100 degrees. The brightness when 
seeing from a transverse plane according to the effect of the light-reflex sheet 
9 compared with the time of not using prism structure at this time can be 
raised about 10 to 20%. 

[0020] The diffusion sheet 8 is arranged to the pan of the prism sheet 7 on 
the top. In the angle which becomes more than it with the critical angle of 
the prism side of the prism sheet 7, it stops emitting a beam of light abruptly, 
and since it becomes dark abruptly at a certain angle when an angle is 
shaken and seen from the transverse plane of a lighting system as an actual 
phenomenon, they are eased with the diffusion sheet 8. The sheet of the 



polycarbonate resin which gave the crimp etc. is used as a diffusion sheet 8. 
[0021] 

[Effect of the invention] the Idemitsu side which repeats reflex between a 
prism sheet and a light-reflex sheet by according to this invention combining 
the light-reflex sheet which has a prism sheet and prism structure as 
explained above -- a vertical beam of light « effective -- Idemitsu - it can do - 
an easy configuration - the former - high - a brightness lighting system can 
be offered 

[0022] Especially the lighting system of this invention is useful as area-light 

equipment for LCDs. 

[An easy explanation of a drawing] 

[ Drawing 1 ] Perspective drawing showing one example of this invention. 
[ Drawing 2 ] The cross section showing one example of this invention. 
[ Drawing 3 ] The cross section showing a Prior art. 
[An explanation of a sign] 
1 ...... Transparent Plate 

5 ...... Diffusion System 

6 ...... Light Source 

7 Prism Sheet 

9 ...... Light-Reflex Sheet 
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